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1 *) tciia$ fr.* fc 1 1 fc:. ±iB 1 »)<o*'Da5 
a -y ^'HilHlSSS- V-f rn' Mia tT^ri. ^ t Sr^^lS t 
CW«]S2] iN>«c^>yr<04'5«igfii-J:iaSllI»fiW« 

imfpmi}-ii>mmmt^j:?>^mz2mizmxmm^ 
•frs 1 1 1 , ±iett"ta5t±iai^a5^' n .y ^m^oai 

WMtx^izb^mLt-ri^^i^a^m.. 

[it*S3] ±fe^'a.y^?S4IllSS{i:, 30 
mm^^}^i^}J} $*T^A:»3(t#* S«tS7J]aiHlK 

±iaA:']SlllS&$■ML3t^^v^x^l■^$•s^t•c-ecotiJ^I^i 

-MilJft*»^>^r.&7*7-K T-f M -rMt, 

xBti^^-mmmk. 

±ies 5-«iePl5lS&*-<i>itlE-r'S. ti!:>3fi-^5e^*S5ix, 40 

7-H • T-f i/'f ■ ru'f timjjmzm^^tm^ 
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Kfi. SgfIllBS«S«JO:g^:fr|6H=*fUTiIft^rF6ic02o 

±IBA:^)A-.y 7 r SffiCJ: OKOaSiiyt^ d y ^fi^ 
^a@$-ti:S3iMlHll8i:. 

A^'jA'-y 7 TiHiss^a t^c 1 ja»iith.<oj7 o yi'mmz 
XKimnumm^yhWimzmmit^it. mm 
mmmk^mizm-o t ^ tcttj^j ^ ^ s >ym^^m& 

w^^mmz^m^j: ^'o-y^'fi#^aj:^js-ii-s^'o.y 

iJEJi®IIIK<OjigB$S{i. iJBA*A'.y7rI5Ig&i7)ii 

mm. 1 xji:^*a2 £o^#iaii^a. 

±i£^'n>y^'||4I5iS(i. •eo^'o-y^A^JlIIS&tfflvi 
[0001] 

>^'^:^;^y-f-^5 •y^!'SRAM (^y-fj^ ■ r^'^x 
• 'J) Cfettl.^a-y:?S4lHlSSi:ai;'JlllS5<0W 

[00023 

[tie^iwafif ] >'y9 ■ 5 7- • T ^ ass 

(SMD) fm^'O'vi^t^U^rsyi^bmmi 

tlt:)ib(r>!el^X'i)^ . Cioj: o^rj^y^^n-fx • 55 
-•f^U^ mmz-oux^i, 7-f • XX ■ x::^ • v- 

(ISSCC DIGIST OF TECHNICAL PAPERS) iSl 9 9 6^2 

1 0 a, m 374K~m 375H**ft&. 
[00033 

■fx ■ • T>f V-^EIK (SMD) im^^tztl,z 
J: 0 , i'hg|54igi^*>f>fitil&$tl^^' n -y ^'fi^i: 
4$^l5:?D-y^fi-fcO|5|JM2r^l.CfcA«-C^. ^'D y 

^'Ji^»!tA«>l.±i£A:»)lil»-com-f«3®^ias-ll®W 
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3 

m9 D -y ^'ii-t«o^il90c**«;2 0 OMH zcoJ: d ^ri§ 
«-^) fc/h§<=5:'). ±iBjlgi»#ra*«*l*iT^^<=5rS. 

[ 0 0 0 4 J ^ffiWRmmi. nmim^tmrn^ 

[0005] 

m<r>oi;>itm^i,n<^WSS^mizm-tiHi. T 

iscoaot'&s, -r^ri?*>. ¥^ii^^yrcr,<p^mmz 

imA,Tm^iz^=f:V7u^mm&^tix^j:^^ 
ra^mis^i^tc 1 mt ^xii±3s^mmmmm<7)im'P 20 

[0006] 

[5IEIt^$iX7t#lHll&7'D y9\i. imwfAzmm^z 

yuy '^(mmmmmicrmmm^i. o . 
[0007] ccTjUMMto^^Meiisaji, f^-rs 

^ ^ 'J f- y 7-^«ff tt4 1 1) TU'f *»<ofl!« 

Z.ilh(r)A^<n^^^)rVA\t. ^K^ixMti 40 
6 4 M h' -y hOJ: 3 =5:iBit§fi^jt*> , ^ t U ^ •/ 7'^ 
f*tii*«J2 5 6Mb'-y hcoi 3^;*:#^rEtg««^l$o 

[0008] ±E^«IIISSIPi^t(i, aj:'3 A' .y 7 r A<8 

mfr>i^\mL'^tix^\zmr^2mwyfhixh. z. 

iXtJ:'). .r<O||]^0IJ<OSDRAM{i. 16h*>yh (2 

ai:^]A'.y7r«i- ^ha!ffi^*>(c.ffij^$ni.^'o>y^'fi-^ 

\.znn\^xw^^\^m-^^-^^^h. cioip^^'o 
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o >/ ^'VN'-y 7 r ^ n y ^B4lHl»t«^$n. 

c::-C±lfiA:^^N'-y 7 rT'«om-tilS5rll«Wtwil< L 

[00091 Z.<n!mmx\i. ±IB^' n .y ^B^EISST 
^?:ll®WtS<-ri./v:a6t3. ±ie^'o>y^'W±[2lS5<0 

^■ni^h}^2mzmhMt^-n>^-, 7 tw+^d^s 

I: •CoBE]?|*>*^raPSt='5:-S. i 3 ^ * U ^ 7 rw+ifeSS 
ISSrfflv^Jt^tca. mii-?<^:<jf--yr<7)±M{cfc& 

(c^fjsnTj^jife^its.^ * 7 (m(nw^\-mmz 
Wy'Mii.oi.zvAr^y^m.^tLh, ::ntcj:o, 0 
ffiamt hx\mm(i^Wy>ifu^7. ■ $7- • r 
-f u ESS Srjft^ i < wtfh i 1 7!»«T-# . -mmm^ 

^mzti:h, 

[00 10] ^\^!mi-b^^X-h^i\.h9u^yi;mtl. 

lE^'n «y ^ mmm:mL'^Minm o ^y ^'ffi-t<oii 
y^<yr<7)S«(ii8ifSJ^«(t'ifea5(ciEg§^i. jsir^ggst 

f JX Oii* n .y Q «y ^'S±E1K{: 

[0011] ±ie^n -y i?||4l5iSSt::J: 'jm^fl/i^ 
::>j>'N--y7r«*3<iSE:»-^T'St>\ -5-i*»'J>4ffl-fofc:tt5 

-h><-y yyri,zn^\^m.Lxm^^iih. zLem^x 
tr. rata®^isi*«fr>Trtai?a.y:?fi#*«t&-r 

I.Ct*iT'#l.. L7t*^-oT, ^'o-y^'||4[115&A»A>fi 
t)Sv^ea{cffia^<iSai:>}^N'-y 7 r ±a:? n -y 
BfelHi»*»/i,te&fcffi'95J-ft ^iiTt 2a«aj:bvN--y 7 T 

^^y7rtc^l.S§KL2tc7)fO{LH-L2) t^rS, 
[0 0 12]±fd(7)j:3^U^r'>hffia{cJ:0, :J'o 
>y^'H±llI»{cJ:')m$*ife^o>y:?^#*t, ^fiS- 
S<tTai^)ft#Srm-f 5 !U^)>'>'-y 7 r t^SIEfiiti, 
±IBa}:>]>'N'<y 7 r«0#^c7)fiffit|g^$ii:t t (r^ 0 ^ft 
<7)rxii. (L1+L2) c?)J:3tCfii)ffl<T'#St<0 
f*!.. ■^=5r;^fc, ±iBtli:')>'N'-y7rc^Eat:«LT, 

m^w&(7)tE^\>^-nLi)^mizmMth^Tht. z 

mizWM^tit\iii}^'^yyrizmimmii. iiiiX^2 
(L1+L2) izr^iij(r)Xht, oio, ±s.ff)^ 

fcJi, ;^o-y^'^lal»coaj^JjSfc*rLTI?l«LTSa 

snsai:'3A'.y7ri,#i£fi.:t«6(:. *»*>§aj:»j>'^y 

7rl.zm-tif'a-y9ii^(omm\i.m'Hzxtfli}^. ^ 
^ U r ^'Hr^^i^SJiiiec^J: o ^j:V-X V1r-x\.zi, 0 



07/21/2003, EAST Version: 1.03.0002 



5 

[0013] ia2(:{i. zmmmimmi'^mm 

SSIfeWOS D R AM^Ci5^^•C t , ±tg|p|at 1 6 1' -y h 

iXd i^zoiij^ N' -y 7 r T D -y n^mmiim 

zX'±§iX:h^^'y y rmS9 o -y ^M^Wmx-h^iz-^ 

i>%x(mw&^^%mz%< UT, 5i^asT*»^.tt 

[00141 Z.(r>WmX\i. Ue^'a .y ^'B&HJSSeo 
ai^)j^i*«±ia 1 6<B*»^^:S tB:tlA-.y y T«4"i:^iifc-& 
aU-CV^syt:«>t. ±£coJ:3l24ffliOai:?jK.7 7r<0 

v7T5iJ«O^S«4xL2i:irO, ^'n.y:7S4lHlffi*» 

4>ft tsv^stss^^is aj:*3''<y y r t.-x<mm 

fi. 2xL2<7)j:^tcffl<-C|!^. -r^rij**, ±t£^o 
«y ^'S*IilS&S:±ietlJ:^J^^y 7 rWizm-yX'mX.t:.^ 
aj:»]>'\'>y7T5!l<^+'[l^Sitt^o«y^'S*IIISfoai:>J 

[0015] 113 tw, c:cof|Hj*5ji^§iiSiii«ftie 

\.zVim^ii^j:\.^iiK z.mm\<n^Mmi'^w,t. s 

[00 16] ClomSfemSDRAMJi, ^^U>''?>'^ 
(Bank) 0-;^^: (Bank) 3Srl8^-tl.;^t U 
•fe/l'rW>fMARY*4ffl (X4) i-filiTV^I,. ±^ 

>f-^-5 yi?M>t';-feyi^S:(ii.Tt5 0, iatliet{^ffi{:^r 

[00 17] ^t'J-b/l-TV-f MARYcOH^rLiSrl^V 

-m{±, XT3-:J^XDtJ:i,xrK^x<i^<;oT3 

-KH7'f A'WDlcJ: OHWWt l*3!?«3itRU'<;Ucig 
ilStil.. ;^t'J-fe:;WTMMARYO^L;3:v^ffl|| 
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h'>y MHi-«ryxT>'rsAt*s-&$iiS. -byxry 

7-SA(:l±. ^mth^o^Zijyhmm^ifWiStt^tx. 

^ffitt J: o-c^^<olBffljh'>y b«ltc:^S«/hm{ill 

hSrfifp. yf-IilSUi. ffllSh' y htIS: 

x-f •7f-I5I8&iiYT3>-^^YDEC{:J:S;&7Ar Hl^ 

10 ffi*^f.^«,^^:y-b;l'TV-YMARY^:itLT, ^fl-f 
niC±fe<7)j;'3:5:Xra-rXDat^7-H H^'f^'N'W 
Dfc. YT3-rYDEC*«iftft'5.a*t<0t'fc*. 
[0018] ISIHtfcV^TIi. :XlfiS«t^lHlggi:LTY5^ 
<07CSt*-y hglRBL*5i£tt4.il-CV^|,. i(7)5E:gf-y 
MSlRBLJi. ±KYT3-^^YDECt=-^|»*l.SY5i: 

:Riii88YRtj:-or, y^-w^-yVWizm-hy-^^ir^ 

^YRSti 0±ia5E;Sh'-y hiSRB L^^tR-rs i 3 
KStlBtT Xr:3-yCD(c{iX%ftIaIli!&XR35i>^{t^> 

ix, ^Si'y-muf'K^v-m^zmmti^tit. 
[0019] ±simnmxiii:hmii. T-^mmm 
[iiKDoc^A:»)i:, mro2>mmmmcc(r)tii:hm 
=f-izmm^tih. ±MT-:9tii:hMmmDoc<7)iiiij 

m^^i. T-^'^^i:'3>'^'>y7rDOB^fflL,■CS^L5:v^ 
lRl«iLrT-^'A*>'N*'/7rD I B«A:'j3i^tc«*&3 

^'^mmEmwcc(r)X:fjm'izmi^^ti:h, mzw 
xa *) . mm. 1 6 t'-y 9^r«8Sh'»/ b^*fii 

T<OAai;>j*^tf*)ixS. 

[0020] miL^\>^T\']^xx:fjm=H}^t>m^ix 

40 ^rTHUXfi-^-fl, DT:7rKl'X>'>'-y7r[lI8SRADB 
i: 7i*T H L'X>'N' y 7 r C A D B t r K i/:^"7;l^f-7* 

■en-eiXiOT Kl^^>'N'-y7TRADBf:CAD B*ffill# 
tl, mtii. a^T\^uy.^<-yyrRADBt^^J>. 
T\^\^xA'yyTCADBii. i^cnty^^^'J-^A 9 IVM 
f^tZhfc'>X}^*)iLttltzT Yl'Xm^^^tl^il 

[002 1 ] ±fen'>rHlxXA'-y7rRADB{i'j7 

50 FC*>^>aj:*jSfLi'j7l"yi^ArH^;^l-f^n>>T 
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V -y a r H D-^ r H vxm^t LTK 

tfJ:d(c§iX'C«'^^, ;>&7ATHL'XA.y7rCADB 
tclXOa^futTHW^^i-fti. $iJtaiias&C0NTfc:-& 

[0022] iHffll|ll»CONT«. niz.mm^ivi:i^. 

^a.y^'fi^CLK. ^Dy^'-^^t^-y/Hi-vCKE, 
f-.yT-fel'^'hfi-^/CS, ;!^7ArHl';^;^hn-y 

ho-rfi^/RAs, ^-^^^-y;^^i■^/wE. 

T- AtB*"?;^ 3 >- h o-;|/^^D QM^ if WJ'ha 
^iftCtt-^V^r S D R AMOidf^*- h-^<7):&a$lj^{i 
iiSf-yTHrV^' h«#/C S*«A^ VK)V<7)t t 

\\ fit, ^mttj^^'jj^y^ffmmm^^^-xv 
wm^j: t'c7)rta5i)#js^ -y rimmm^<7mnz j: ^ 

Ti^^iX^rVV /RAS. /CAS. /WE£iO=g-fi# 
{iHfijOD RAMt=fcJt*«fE<i#i:{±«IE*sffla$ 

[0 0 23] ^'Q y^'fi^CLKJi, SDRAMCOVX 

o -y D X y v-'t |B]»3 LT^S 1 2 
6. ^•yr-feU^'h<i#/CS(i'e-0O'>U'<.;KcJ:o 

4I5iS8CKG«i, ^'^a5^Si^*>^>ffi#&$i^^:?D>y^'m# 

^^*>^>ffi*&^ix)t o -y 2^Jfflii®$-ti:T|i|»i 
-(b$-*i-l>J:e^:SMD^|SlJffl'fklIIifS, fcSv^iDLL 

[0024] ^ay-Sf^^^^-rn^^CHEii.^ffyi'a 

EA^^'N'f uK/ux$)ti^r<^i<r>9a -y ^'ii-tc l kcoa*) 

Ay 7 r D O B tJittS r'> hT-y h>f ^—7')l'mm 
5r^f a ^f-SiJillffllfi-f D Q M t ©JfflllllSSC O N T(Ctt*&$ 
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ixS, rXMIIS&TSTCti. TXh^-}<ifim^^ti 
[0 0 25] ±si^^TVUXm^ti. ^n-v^m^C 

S^^tli.. ftJi{ii7)2h'-yhwA^)Ji. ilEo'^rh' 

i6\^xAy^WRmt?i-^j:Ztih. mh. ±iE2t->y 
ni,zmk^ix^£\^ifi. s^l^^t';>'^>^'ilJo^'>T^- 

^<mm.i,zii -iX'^o^ti^x'ti,. 

[0026] SB^cOT-U^A—i^'rivy Klf>f 9Mzi5 
20 (tl.1t^OT HVX<l-^i7)A:*3«J:fflflit'>y h^^rif Jci^ 

«0i:t.±*f5x.y>''(c|^«B-ri.U-VXIi^'f 

30 xm^(ou^^zj:r>x^m^iii>. -f-LT, ;<o«t 

[00 27] a x'yH{:J:oTi§^$ix4SDR 
AM£0±^r»f^t- K irWtm-i-l . 
(1) ^-HU'i^'J^^'-fey h3-7yH (Mo) 

CS. /RAS, /CAS. /WE=0>>P^Wc;J:o 

^■b«yh-f-:?) ii7]^\^xm=f-'tifLX^tt>tLt. 

40 Vi^'^^^'-b-y Nr-rJ'tt, i^t^JIS^tl^rV^*^ ^'-X 

^;^{4. 1. 2. 4. 8. 7;l^-vk$*i, 
'SrCASl/^-fyv^fil, 2. 3i:§*t, fg^fig^ 

/IS. 

[00 28] ±ISCAS^>fT>'x'f{4, ;<?5ArK^ 
V^T/C A S«Oi*>T*« ')*^^>T-^'ai:*A' y 7 T D O 

50 B<oaj:ftiSfp^-c<crta5^ o y^m^m^ 
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tclft^-r^ J: dffl^^S i 5 CT'g' I.. 
[0 0 29] (2) nr:^TKVXXhn-:/ yN>^'r 
ynvyn (Ac) 

"5. /CS, /RAS = o^W'<jP. /CAS. /WE 
=-'N-<W'<JKcJ:-oTJ&S^;?il, .I«0tS;g±fiO2t' 
■y h 1^ < r H 1^ xm-iZ^m^tlhT Y VXifxi^T 

fi#<OS;t>±*f)x.yj;ni^)«LTfT*>*tS. 0iJ;t{f, 

vwizwmttth. 

[00 30] (3) ;i&9i>.7Hl'X- U-Ha-^VH 
(Re) 

i^m^jia-^yYX'tihhMz, il'jKTYVXXV'a- 30 
7'«0Ji*2r-¥;j.S3vyHT-J)'9, /CS. /CAS = 
U-^V^^ /RAS, /WE=>W^'<JWCioTJI 
S^ix, :L(nh%^rY\yX\rim'^'^Xiotiim%<r>T 

I.. Z.iX\S.i.'iXW)'iLt.iXfzil^h.TYVX^mV<> 
-xYx^~hrVVXtLX/fyJ^rYly:^:^^y^ 
izmtk^iil, 

[ 0 0 3 1 ] Clixfc J: oTfiS^^iTiSA'-x M) - Hii 

mi'p-Ymcommmhixxis*). ^ksirv-h 
TYu:^:^^y^i}^i^tii:f}^til7Yuxmmz^-oX 

mamiK^tix'^mizmtii^iih. mmnzmm^ti 

mLh^tlt. t/t, T-^tiJ:/3>'^'■/7rDOB*>^,<7) 
f-^gSas L^S&t4±iBC A S l^W rVi^-f T«^$iX 

10032] {4) iff^J^TYUX- 50 
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1 0 

(Wr) 

iktlf.zMZ'm^^'^yYb^ix. 

^{4SSi/yjr;i^7-f hW}mmik-tlt:i^lz<m 

hRW<-:x.h'7^ hi,ziHf:s,i(ryM.rVl':^xhx3 
-y<Di^^^4-ll. iM^-^VKJi, /CS. /CA 
S. /WE=n'>U'<L;K /RAS=a.^ l^/^^^HcJ:-? 

Tf&ssn, :icot&±feYrFi';?.ici!i0ST^>ii^ 

ZiHzX'yXm&ttlf::AyJ:.7YUxm^ii^< 
~XVy4 Uzii\\XW^~XVX^-Y7VVXtV 
Xi3yi»7Y\yXi!j^y9f>zms^fi^. ZtilizX-jX 

»f^tlS|«(c:ffi)ti.|,. (lU. ^^MSmcJiCAS^ 
[0033] (5) rUf-^-v'nwH (Pr) 

Clittt. A 10. Ai if,zX'iXmS{-^ixfzy<^*)f<>y 

CS. /RAS. /WE=0'>p'^k /CAS=yN'f 

[0034] (6) 5j--by7V-yi'jL3V>'H 

St$tll)3-7yKT-*0. /CS. /RAS, /CA 
S=n'>V'<jU. /WE, CKE=.'WK/H;:J:-5'r 

[0035] (7) -yr 771/^- 

•Ja-7yY 

7)v^-i^iznt^i<-x Ym^^-kx<nA t y yN'v^' 

iznLXW±^^ltzih\,Ziim£a-7yYX'h^. y)V 

/CS, /WE=a'>U'<;K /RAS, /CA 
S W l/"<;Kc:J: -oTl&^Sii-S. . 
[00361 (S) J-^^v-i^Bya-^yY {Ho 
p) 

h'O. /CS=a'>Kyk /RAS, /CAS. /W 
Ecr)y \^ ^'<.;Kc: J: o -Ct^^iil. , 
[00 37] SDRAMtCi3l>T{4. l'PCO;<^'Jn'/ 

[0 0 38] Ltzi/'^X. T-i^Ktiiljm-izii^^XT 
-9m^L^j:^M*) . 9SmmjtX\>^^j:\>^o-?yY 
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'J A y t {iS^ S ^ ^: U / \' y ^' iCjft S r 'J f- ^ - V 

[0039] SDRAMJi, ^Uy^m^ChK (1^85 

S R AMtcWrt S®3$i!if^$-tf-|. i i: i^iTtg-Cfc 0 . 
tti. 'm.^tvfz 1 *<o<7- YmznLX^cnr—!' 

[OO4O]04tli, ::<Ol6Bg*5ilffl§nSSDRA 
t rT'T :^ 5 «y ^'SR AM<?5;>{ ^ U ^ >y h aj*>'<-/ 7 r 

[0041] z<nmmTkt. mzm?t^ii*£\^ti^. ^ 
izmhixh. ^«c^>/ro^:^rfijfcStLT4o<o 

1 oc7);>< t ';/'N':x^'**4o(7);<^: U -bykr V-Y S-lto 

[0042] JJEfSIfglIII»1iJ«tU, aJ:>]^N'-/ 7 r D O 
B*JMiStc2ffltc^JtTiia$iiS. oiO, ffl:']A'.y 
7 rti, 8 h'-y f-fo^mHIKSJ^OMfflSt^J-l'J LT 

A'.y7 r^iai^>'-y7r*TO4>nS, *JffllA'>y 7 r^c 
^ o y A'.y 7 r C K B«i, #{i*JliS$ti^:v^ 
f-v7-<^+3«ia54)-tffi{I$*vS. sSrtS, T-^Xf] 

A'-y 7 T{±, •?-<^A:'3S»*S±ieai*IA' .y 7 T C^JJiJ^jS 

[ 0 0 4 3 ] ? D y m^mm K Gti , ±ie^^«:f- 

yr<7)^ijmi,zmm^tih:><'t o ru^ ^com^mm 
izmjLttXoizwM^ti?>, mzmm^ti^j:\^ifi. ^ 

i^^rD. ^'a'y:?A^]i:^'o-y^'ai:>]t*^f--y7'c7)4'* 
0iJc^ J: 0 taj^JA' -y 7 r i: Oia<?)!EBi*<^t!5rS J: 0 



(7) !^m^ll-86531 

1 2 

[0044] m<r)i, d tc^*^ •!'7-<oft^:/^i8)c*r 

LTi=&(C2#f->^tf41Ii:, ±T*lS](c4ffl-fo(c 
:a-(t4>ix;ft^H-l 6ffl*»4>^r*#>^ ';7U-Yt=t5U 

m--yiW!znLxiLf^m>x^^mi:>f\.. 2m 

^':>\,zmt>iitt^^n^\.zii\.^x^^ y^- Ymm. 
IllBMWD&tAX5£ftlHlS&XR*Jg(t4>^i5. Z.(r»^A 

yv- HSti?iiiffiMWD<7)«-;>< t y ^i^rvAMzm^ l 

10 -^hx. ±ti±.Tizj^ii^tifz^=f:OTu-( ^nmth 
ioizm^^ti?>^^ y'7-Ymmi^tiiMrrh 

X 0 liZ^tih . ISU'^yi^ 0 1 1 RWO^ 2 i: 3 tio 

D t Y%^lHl»YR*sift(t4»n5 . 
[0045] ±fl><t'J-fe;l/r^-f{J, ±IB:^*|6li: 

snr 8iio^^ 'J -7 -y h**iatt'c.ii. JLiBiia^*T6Kc 

20 v>^tl.5r<c.(?. 7- hWS^fJSfT., h'-yb^n 
6i^•ilJ$•«i:/^>^^4. ^liitiO. I'oeo^t y-^-y htc 
iSJt^>n-5^ty-b/K^t±E8^^8iJi: 1 6r^^9I^ 
^^'ii'JT^^xnmLit^maoiz^ix^. ±15 

^yxryrmmfi^^\,z^m.^ti. ■f:rv~ yy^^ 
xryrmmzWt^hixt-^yxTyrsMi. i^x.T 
jatiea$ns-b>'xrvrsA^i^i>T, ^yxry 

30 7-SAS-4.-wcLT**r(iffl*lh'-yhi^siS<t<bix, S 

[00461 ±\mX'7n^tit:.±.si,-^yXTy'rSKt 
■if7'7- H H 5 ^ A'S WD tCH^ tl^i 1 rJCO;^ ^ 'J -7 >y 
hJi, 0*L^:vW-9-7'7-H«l*<2 5 63!si:$*t, ^ 
<tfciI3ttSffl«lt''y Ml (XJiT-:?S) *f 5 1 2n 
b^fih. ±iB10(?);<^'jrV'ftiJ^^'r, ±iS;<t 

'JV y h*<t'.y hH^riSjt 1 6ffll6»t'?>tl.S*^/i>, 

t tt:o±iE-9-7'7- Hi»Ji*«78 K^^^tt/?>n, f-y r 
40 mX'\t 1 6 K^iSft (oit-S . * 7t , ±E 1 ocT)^ ^ i; 

Wmfytlht-h. ia«h'-y LT*54K:»- 
mihiih, ::<0J:d^r^t'JTW*<^«cT4<iig»t 

tl, Mfit LX<7mmmi. 16Kx16K=256 

Mt'y hoj: o^^m'm&ki^i.oiz^M. 

[0 04 7] ±ieio£?D^^ y-feyl-rW'-fti, ;^'fy7 
-h-«:fi^[6lt«Lt8ffl(;:i«-S"J$tiS. *»*>l.t8-91$<x 

50 ^-Ymmm) *«ifttt4><is . -tr^- k a- 
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13 

i:m^i!»l,zri-?>fziif>liz. !f#fe:$l|RR$ix^:V^*«. l-^O)^ 
«:6-|Si(c{j8*»c^SiJ$^i., Rtmn^yhm-^ftnlziii 

[ 0 0 4 8 ] ±E 1 -ow^^r i;-b;l/rV'f tJta-f 5 

fc. i-:>cr>^^yv-mizm>o^x^ti^8m<r>;<^ 

o<7)^ ^ U -7 -y h izMmtt:^'/'?- H H ^■^ vN'tcfcv^ 

. ^'fW-mcJg-ri.SX 4 = 3 2*0-9-^7- Hi® 20 
(7)4'*>^.lo<7)Hf7"7-H«lA^^t«$*tS. iJ2<7)a:5 
fc;<'f y'7-HS*|6lfc4K (4096) cO^t'J-b/P 
!!)^ft^>*t.|><OT% 10C'51>-y'7-H^t{i, 4 0 96 
/8 = 5 1 2 m(^>i ^ -fe/l^A^fg^^ il tZtt^j:^. 

)^lc«lS-rS SJictTJI^T'y- H^*<SlK*tlSi: $ixl. . 
[0 04 9] JJB(?DJ:atcio<Op<t'JrP>f{i. fflif 
f y b«:S-|6it«UT4 Kh'-y h<OiB«SftS:J^. V 
i}^t^ti<f>, loc^ffllih'y b^tStLT4Kt,£7)^^ 30 

u wm:m^m'>r^^'<i^^tmmitizxy)^;fy 

-feyxryrji. ±lEoj:3tv-xr>-K-by:^* 
l-^yxryy^m-^x. -by;^7yri6*tt»'i:^fcL 

T£^(Cfflfflh'-y b)^JiS(t<i>fl. te&V»-ftLd>Offlffl 40 

h'-yhmzmmnzmm^iii. 

[00 50] HSWi. ±ie;<^:'J-7-/b<!0;<-<y7- 

*c;0;< -i yv- HSMWL 0 1 MWL 1 A^^^flT 
4, iiiiaCO-X^fyv-KtlMWLOtt. ;><>fy'7-H 
H^^A'MWDOt^iOjaiR^tll.. |3|ai^P<^y7- 
h- K5>f-'N't:J: 0;^^ yv- H88MWL 1 tSjWSti 

-s. 

[0051] J:Elotf5;<>fy7-H||MWL0t{i, 50 



!^ffl¥ll-86 531 

14 

^timmi^lzntX 8ffl<01^yr7- HI8*«Sift^>ii 

ixmmnz^^tix^-^i,, ^yv-mswui. «i 
ito~6 1 ^ 1 ~7 o^tt8*:o^f yy- 1 o 
u V -y htc3!£5:fc:5;a$ti.-5 . ^ >f y V- h h 5 

-fA*tBlfSf-rSfflliO~6i:. ^-fyy-HlgcoSilglBJ 
(7-HH7-^AcOR*!Hffl) l=ilSSitS«Sltl~7S: 

[0052] ±ie(?)J:3t;<ty7 7hi:L-CU. 
y V- H^*|6l(:82|=«c4i-ft^*i.-53!»«. JJBO J: d 

^®«t{i4o{c^)-Jtii,*i4ifctirS. iEoiatc: 

■t:/v-KiyiS:«s;to~6fc<HSji~7t^tt, -en-f 

fL;< 1 1) -7 >y hc7)IHB!l(c-<f T""?- K Vy^^^SWD ^ IB 

mmixh h« s wlcoukkfs: t .y 

'7-HH7'f''^'SWDO*t'2^|^CiS^DT§. -^fr^- 
H H 5 K s WD t ■9-7''7- Hi8 S WL 0 ^ i: SrSS^i 

[0053] ±fS;<-fyV-KH7'f-'<MWD{i, 4* 
cO-9-7'7-FtlO~6 ( 1-7) t:*fLT«at3i!/?« 

-ttLTco^-^yy-hmra-ri.. ±lB4o<7)-9-:r 

FXti. FXO~FX7cOJ:3=Sr82|s:*>^>fii^$it. 

<n -5 ^><?)fii»if:/'7- HSiRiBiF X o~F X 6 *J±ie« 

a?iJO^f7'V-HK^-f>'N'0~6(CfltjA$^T.^ 

«j8w-:/v - Ywsm^ F X 1 ~F X 7 t'^m.mmm 

:^'7-KK7>fAi~7tcflt|&§ft2.. !^t«i|ll$tL^r 
V^*<. ■t7'V-HS^FX0~FX7<i, Tl^-(om 

msiX'ii.m2ms<o^mmmM2izi'om^^ti, m 
t<m2Ss<7)^mmmM2izj: *)m^^tii>^^ y 

[0 0 54] 06Wi. Jbia^'f y 7- mt-feyxr 

yri:«0M«^iiBfr6/i«>c7)gSf7'o yi^m¥ir;$ii 
tv^i,. ft^t L•Cl2^;<^y7- 

^'tlMWL7^^$i^•cv^l,. Z<7)^^y'7-mMWL 

S^>fy7-HH7>fAtC|§!?«LT. lEfflKHfyy- 
Lfc-^-ry- K H /N'S WD 

[ 0 0 5 5 J mmx^li. «i»$itTV^5AJ±K^>f yv 

- mMWLt^mzmm^tit-^r'7- mtm^^t 

SiotCfflfflh'-yMg (Pair Bit Line)*i|gft'c.tLl.. 
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V «y h tiC^K L-CS*J=-b y;;^7 vrs A*«jg 0 
[0 0 5 6] ±e<OJ:at:^t!;v>y hcOMIBItc-fey;^ 

TyrsAimixmmtm^Tii. mmtm 

cot^ri.. ±iSffiilco-feyxryrsA<oE?iKc?&-oT 
Tti "j^t KDMIifcffiMSfL5-by;^ryr 

[0057] \:St^f^An(r)X3-ii))yX^-m\t. V y 
hSS?ffi#fc:J: 0;^^ •y^SJUPSnS^-f y>^>f -yf-lHl 

±l£*9A;^-^ yf-MOSFET(^*-'-HS, ;*7At 
r?-:?' (COLUMN DECmDER)(7)3HI?fi#*ig;iiJ,fiS±ie 

^ ^ «J ^ y h ^ Wi-r 5 J: 3 S^g-f S J: 3 iSJt ^. 
10 0 5 8] 117 Wi. C:<7)^J{C;^SSDRAM<?)-fe 

y;^r yrsuo-je6ftpj<osgjiiig&ia*«^3nr v^s . 

HX^ y^MO S F ET ( Q 1 . Q 2 ) ^*J0!I^WtC^ 

(00 59] ^T'f-^S y^'a^t'J-b/m, *W«?)^* 
y ^ 'y h tClStt <^>it;t^?-r7'- S W L 0 1 1 (CStlC 
t •Cil«llIS504 HIShM-i: t %^m<r>A Wk>jtifim. 

ETQm(7)y-Mi, Hf7""7-msWL0fcigSg§ 
ix.. C:<0MOSFETQin<0HMy*«fflfflt'vht8B 
LTtBLB<7)a*>(7)-:^BLTWC«^$iX. V-;^ 

[0 0 60] -*t<7)ffi||t'-y hue LT, BLBti, R 
0(c^-rJ:dl=TO(cieS$it. t' y Nt8<0S»/N'7y 



(9) 1-86531 

1 6 

*»*>*fflfflh'-yhJSlBLBi:BLTJ4, vxT-HX^f 
•yf-MOSFETQ3i:Q4(Cj:')-by;?. T V 7*<0#Ci 

liC$il/.:Nf'-vy:f;l'MMOSFETQ5. Q6St/f 
P^-vy;N;USM0SFETQ7, Q8*>^.«^$n 
Nf•^ry;^;^MMOSFETQ5fcQ6^0y-X 

ftiiy-;^igiSANtSM$*T.^, v^-ry-^^im 

M0SFETQ7i:Q8c?)y-X«i, it3lV-;^tSSA 

10 P(:g^$ixl.. ±eftiiy-xiasANtSAPi: 
Nf-ry^-;waMOSFETi:Pf-vy^^;PMMO 

S F ET^yCy-X-Y yf-MO S F ET^J-etl-fitaJt 

•feyxTyro?gtt-ft;fi-ttc<J:0±ie^N"'7-;^ 
-<>yf-iviosFEW;l-yl^tc:^r'9, Hry;^ryr« 

[0061 ] ^^^yxryT<n^&mw^x^-hJ- 

y-\iZ\t. ffl«t'>/hi|g^®|&§-(i-|,MOSFETQl 1 

*&-rS;^'f <yf-MOSFETQ9kQl 0*>4>?rS7">; 

20 f-v-yHIKA^iSftf.tl'l.. ^*1.^><0M0SFETQ9 
~Q1 10i5r'-h{i. ^ffltryf-r-i^'m-tPCis^ 

[00 62] MOSFETQl 2i:Ql 3(J. 
S?ft#YS{cJ:');^-f -yf-«iIffll$ixS*5AX-< -yf-S- 
^^■f*. ::«7)«l5fe«FIJf{±. 10<7);<?5AS^ft#YS 

y -7>y hWfT'V- msWL 07!i«SfR$il/i^ 
^JcJi. y v-y h?:(ti>C>t fC^fflSttlM^tcEa 
sns-by;:^ryrtvsisfl:;^iis. *»*»S0^L=Srv^ 
30 *^i!lo^^yxry7•^^t±fel^tt^:*7AX'^ -yf-Mo 

SFET*WbtirfcO. 2itOb'-y M|*l2iJR$^i 

^iitt, i-oc?)p<tyv.yhtc*B-rSk-^4*f 
[0063] ±ieo^^yv-y htCJti-rSi:, 2o«0 

•fe yx Tyrti<\^ -y h iHc^MdltEa? ti., 2 J*^** 

2 o<?)-b yXT yrtJtJE LTg?gS$ flS t COT 
±iB;<?5i..aiR«^YS{i, ■fc:yxry7T-M^ 
ei»t^$iX-CV^I.2j^Ob'y MiBLT, BLB^t, 
m^Lti:\>^-^yxryr\,zWL»hixhWriL^j:^m^ 2 
40 *rot'>y bJlt{CMf5L7t-^ff4«£^fflfflh'-y b^JS 
tl?T'§l>J:3C$fiS. c:ix-^i7)2itfooffifflh'yh 
U-ii)VX^-)]t^S I O 0 B . S I O 0 Tat^ 
S I 0 1 B , S I 0 1 Tfc««!$#i. ±ie@^L<):V>-t 
y;^ryr(ciJt-'Ti, n-*;i^Aaj^]iKs io2b, 

SI02Tai;fSI03B, SI03TtgiBg$-li:, -7 

■y hStR^^fcJ: '9^th4*f*»<l>^rS^'f yAai:>j|«fc: 

w^^ix^, %m<7)ij^L.mmRYs\,znLxi:,^ 
Himmz^yxryrbx^y^-yviSiR^hT, rb 

LB^*<ift{t^>iia. 
50 [OO64]08t{i, C:<0l8H^fcfflViii,*lSvy^o 
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FDAt«,^3) . ^'y-WmSk (JJtT, MCCfcl^ 
^ ) &t^A'7^'7-K • T-f W-f • ru-^ (JjlTs BD 

[ 0 0 6 5 ] 0 . ^3S?^*>4>A:)3S*i^^l-g?^'n 
-/^'CLKinJi. A^)A.jr7rBl^:rt-LT. i''?;l^;^l6 

7 r B 1 <m-y]m^^^^^xn)vxmkWL'&-thm 

®lHl8SPwt^>-A-:?[llB5NU ±ISA:^^N*-/7rB 
1 fcilB'f VA'-rJ^niKN 1 <03i®«#i:*S^tS'^:^ 
Hy-MUKGl*>f>««;$aS. ClW-tVFy-MHl 20 
KG 1 om^ft^Ji. 'fy^N'-^'IilS5N2tN3Srait 
•CCOMMONJ:e;l^>*lS. 

m-hAV>'^-9WmA, N5SVA-y7rIIlffiB2 

tB3t€rjiLTFDAHA:ft$fiS. FDAJi. 

Hy- MBKO 1 1 i: G 2 H4. -5^«7^CI4ifta 1 

ii»o>fy-'>'~^'iHis&Ni it^h^-hmmmwL^ix 

X: -^rtCfcV^TS?2SS(7)-^>'Hy-MBII»G2 liO 

fl!i:ftr(7)A:'3(:tt*&$)*xS. iS-f WN'-rJ-Hll^N 1 1*> 
^.aj^)ffi#ti, ffi:fir^^t3c>TMcc<7):^y^•y-^[iSl 
Gi 2<??-:tri?3A:^3(cffiJ&SiiS, dco-^yKy-hiii 

8SG1 2C0*<7)A:*}14. JiSCOMMONfcgg^Sil 
[ 0 0 6 7 1 ±EF D ACO^ 3aS<oa*ii@»Ci5r« 
■5*giamc*fJSL;tMCCO-fVFy-MIlS5G 1 2 40 

'eii'e-h.2oii?<oFDAw»2|s:g®mm«oaj:^jm^ 
izn^ixn\'rwzMcc<omnwj:i-y ny- h 

^tixFDAm^^tih. ±Mi^<^mmmiz 

d2 + d l+<^+tDA=tCK 



18 



[0068] MCCX'ii. -eil-mFDAtfettS^-S 

<7im^sm^&(r)tiiijm^ b COMMON t i^if hi- 

yHy-MlI»G12. G22^{i. BDASrffi^^S 
i-y Fy- MUKG 1 3 , G 2 3m(r>~1fCDXMzm 

^tih, ±sii-yvy-hmG 1 3, g2 3tt. ±12 
FDAtmijmzm^im^-th, ■$^j:h*>. -fy^y 

-MlIKG2 3(7)tB:J3M-^{i, Ay)^—9mm22^ 

:n- t-c-^y ny- MUKG 1 3ofl!i:^iOA^j(=ei. 

h. C:<OBDA(7)£2|s:313i*fi[S-. iJEFD AcoS^S 

®*{a:t^fiiiit-rsfe*>t. ^x-wkb\.xfimsi!t 
:'3m^J4> Mcc^c^^^BUcrs-lsISli:L•c:^>^'y 

-MiI»G2 4{=«t*&§^.5, iW-fyHy-MUffiG 

24<7>ffi:tr<5DA:']{i, ffion^^-f ^ny-MiiiSGi 
^m<nimLts:x-n\:.^mz^m.^ix. nmx\iwih^t\. 

tlh, 

[00691BDAJ4, ±IS£7) J: 3 t::<i-^j§*rJd*\ 
±tBFDAi:(M:^|Bl(c:S^i. IISWiciJEFDAisIsi 

tflifigfc^ni.. -!-<t«c. FDA*atTe;c'5>ns^ 

n^y9(r>s.",VM^ BDA(cJ:033»:6-|6]tc|iltfi^S 
^SSrl'IlTfex.'bnS. ±feBDAc7)til^I«#BDAou 

6i:N7S:afCffi^jS#T.> rtiJ^'n-y^CLKout s&J 

[0070] wCOHifefiaiTJi. iiaA^gPfcOiBil^H 
dl(4, ±iEA:^]>'N'>y7rBU ^d'y^mcESib^ 

y^'^-9mmi<2. N3b. ^■<-yyTm^B2X'cr)^tl 

^tKTM^&mmmmmb^tih. iigii$sd2(4. ± 

§E>f yvN- 9 IHISSN 4 1 N 5 -CWfl^^aSjISl^i: S 

ill.. -E-LT, ^N'-y7rlIIKB3l4, ±iaFDAA»^>M 
CCJriiLTBDA IZiit 4>ii|. /nVI^XX >y j/coSS^ 

o >y H 5 yN't LX <D^yJ^-9^m6. N 7 fi?) 

m^atasi^isiii, iM^yj^-mm4, ns^ 
its t^aiii^iad 2 K^^iis . 

[0071 ] ZcrmmmiZ}3\,^X . 9 o •;9m^<r>iL*) 
±*< 0 X -y j/{4, F D A^<7im^^TSi tDAbhloU 

ISIt^SSrA'JtTBDAffSrgJiL. mm^d2<m 

rtSP^'Oy^'CLKout bLX}biJ^1Xt. iJgFDA 

tfcomf-f ^'^wa<?)A*>±*<ox-y>''*<n+ i-tf'f 9iv 

B<:OCOMMON<OA-fe±3!)<OXy>''fcJ:-j-C^t36«± 



(1) 



[0072] *Jt, ^1.a^D y^CLKin3{i»i?>rta^'05S50^>y^'CLKout tT'Oi:^>±3!l<"JXy >''<7)e}S^tt, 
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19 20 
±ie«0 J: d Tt^»■f & t <>3^ ( 2 ) <0 * ») . ±ie<0^MB5^' d -y ^' C L K in fc rtat^ d -y ^' C L 

SP^'n-y^'CLKout ^T*>**>i 3if2 tCKtC^L<* 

dl+<12+dH-.J+tDA +^+tDA +d2=2 (dl+d2+5+tOA ) 

= 2tCX (2) 



20 



[0073] <M (3) T-^ 

Pw<d 1 +d24-5+tDA 
[ 0 0 7 4 ] JJBAVPXH^iagS^^BS § t J: V ^ . 

'oftj^^it* ^ n .y ^'<i^<on7P;^i|i-f * 5 0 

[OO75]09tli, i«ISH.Bfc:fflV->/i,*l.S^'U.y:? 

com -/^ mt^^ $ i'^ s . o -y ^ \- -y 7 r c k b 

o y :?fi#ext. C LK ^IXOaO^fttClftft^n 

•StcO-CJ)!.. ^cO^'n.y^'yN'.y7rCKBcoai:^Jfi-^ 
-:*r(ci3«,^TaSlHlfi8DLitDL2^jil.-C:J'-< 
$i^/?6*EI»TGOX:?-hiSS? (START) {Cfi 

±ie^'D-yi?yN'-y7rCKB<50a5:»3^^{i. 

^ (REVERSE) fc:e;!.<i,ir5. 
[00 76] ^-YSy^|&^IalS5TG{±. 

-b^S^ (STRAT) ttt*&$tl5SllcOA:»3<l-ft 
fHa«tlf^«^>fii!l56**>*>»)-:&|6l (^JCtfT'yTtta) tC 

thifcil^^rai&L, (REVERSE) 

M t [il t r y ttStSr^f o T aj:>]SI3^ O U T*»^ >f 

[0077] ±smmsi^titbizj^/uxii. ffimzWiit 
tCK=td H-td2 + tDA 

[0080] ±Mi^^ 5 yi^^m^TGii^ ±sd.m^ 
mDA{znmifzsm.mbmtmm DAmtywrn 

.■f^2:ffor:?'f 5y^^ft# (y-Hn3) &«BgL. 
a y ^' K 7 A'C K D<7)JijiB#^ t d 2 <Of*lgP^' O -y 
«#int.CLK$-5:^±tfS. OiO, 

C LK<0±*>±Af5i»*>(*lia5^'O y ^'m^int. C 
LK*T(C®^$iX/v:B#|SI{4, tdl + tdH-td2 
+ tDA+tDA + td2=2 (tdl+td2+tD 
A) fc^rS. C:<!0^^tdl+td2 + tDAli. ±iE 
^ (4) i^J:3fc^'o.x;?fi#i^l)5WtCKtc^LV^ 

l*IgB^'Dy:?fi#int.CLK{i, 2^'u>y^'1^t 
A:'3$ill.^l>a5^' o -y ^'fi-f ext. C L K i: Wmth Z t 



(3) 



mimizwt&^tii>(DVh?>. iyi^m.m 

A'C K D ^ii\.Xn^9 D -y ^' int. C L K tm^SL^tl 

h. 

[0078] 01 0(CJ±. }:Sm9(r>9U'-,^>^\m 

(rm'{^^w%-thfz»i(r>^ ^ 5 xmt^m^rtx^-^h . 
n «y r^ft^ext. c l k« i t c Ktfc 0 , 

±ffi^'^.y^'>'^^y7rCKB(?5^ii^)y-^'n lc7)fi# 

-f-f^gg^ratd l3t*ttjiii;ft^'n>y:?fi-^i:;$n 
I.. ^'n>y^A.y7rCKB<7)aii>y-Hn 1<7)^^ 

±fBSilll»DLli:DL2teJ:»), ±IB:?o>y^' 
K5>f>'-<CKBcoM®^ratd 1 fc. ±ie;?o-y^F5 
A'COSg^ra t d 2 /i'ftailT V^^^^T 
G<nx9-VWf-\,z^thi\.h. iJe^D y:7A' 
•y7TCKBc7)tB:i3y-Hn icofi^li. -eco^SilE 
^'^ 5 y7'l64lllS&TGO'J>'<-x^texf>ixS. 
[ 0 0 7 9 ] ±ie^^ S y^'^lHlffiTGcOX:?'- hS 
^fcJi. ^[•»^'n»y^m^xt.CLK<?Di-^±)!)i»)A> 

jiM^^t di + tdi + td i<nmzx-hm^ 
( y- K n 2 ) *^j&$nrttaftf^s-iBJ6 L, t; A'- 

xm-\Z\i 1 JSM ( t C K ) iKl.A^^^'O .y ;?fi#*> 

^.±ie3is^Ht d 1 amzKhm^ ( y - h n 2 ) 

nlc0^'O-y:?/i^«7)ligffitCK{i. <j5e (4) <0J: 

(4) 

[ 0 0 8 1 ] 0 1 1 \iz\t. ai^)''N'-y '7r<ry-mkWm 
K0*s*$tLTV^S. PII2<0llII»l!l^^tcftL!tIiIiil^B# 
{i, li!rfB07^c7)IllKie#i:«SL-Ct^l.*^ -J-ix-ffi 

ii, Ih'-y hfci^iSL^>:lfflc7)IllM*<ft«i:LT0!l^W 
fcS^^ilTV^S, 0 . ±a<0 J: dfc 1 6 b' y Kom 

m^DOCLK (int.CLK) 1 6<iC0a}:^jA-/7 

10082] taiJ^^y 7 rli, Nf-vV^-yl/Sc^Jiij^jM 
OSFETQ4tQ5fc. A»*»S|±;:*jMOS FETQ4 
t Q 5 iWffmz\iT-^DATAizM}BLX^m)tz 



30 
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2 1 

OS F ETQ4 1 Q5 S-*C:t 7^t«tcLTai:^A^ ^ 

okG2 im^ yj'^-i'ms&N20i)>^^j:mmmm 

imif^ili. ttz. ±IBi5Ji€£EVDDffl!iOJfJ:^jMO 

SFETQ4<7)y-h®E^. nMMI±VT)D&±l,Z^ 

•C^:S,XoiZtitzMZ. M0SFETQ1~Q3, -< 

[0 0 83] ^'n y^'fi-f-DOCLK*SD>>U'<Ol'tfOf^ 

-MHlKG2 0<7)aj:/j*<yWU'<jPt:5:t), Nf-A-V^ 
;l^MM O S F ETQ 3 S'jT y^^c^fc UTiJeaj:ftM O S 
F E T Q 4 <7)y- MlEES-SflfiffiffiK tT*»*>* a}*M 
OSFETQ4 5-5j-7lt«ltLTV^S. 
A-:7IsIffiN2 lcottJ:tHio'?l''OPt^rO, ^-V'^'nV 
^ C t W^^-f jT- KB®<r)M OSFETQl^r^ft-ttT- 
U^-V->''*»*S*X-C<-^5. :?Q>y^'m#DOCLK*« 

[0 0 84] iJ£=SE-i->'NV^'Ctt>V>T<i:, jjeruf- 

Hy-MIlSG2 0c7)ttJ^lffi-tc7)o'>^'<jH:J:'3, N 
f-^y4vPSMOSFETQ3*J5j-7^«®t. P-f-^y 
^;l^MO S F E TQ 25{|J:t yU^JC'SrSOT, iiS'^f 
A'>'N-x^'Ci7)#E«EW, ±IE5i-y«l[{;$/t;tMOS 
F E T Q 2 ^ffl L-CHi^jMO S F E TQ 4 (Oy- h 

13, ±iBai:^-r^§T-:J'DATA*in'>u^l.:3:(i>, 
■fy Y y- b lil»G 2 1 <^aj:ft<i-f A^A'f u^pt 

•9, m:^MOSFETQ5S:5j->-*tWtLTllI!^<?)S^ 
[00 851 ^<OJ:5^ra3^J-'^'•x7r{^t5^-^T, m^j-f 

^'a7^'^i-tDocL K<7)i t.±*5 ^ t ^jgi uxsif^Sr 

[0086] Z<r)mmX'{t. JJBtfOidt^'oy^'H 
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(S) fcS^>;g^^m^@^E^i^S^ti^JA^y7r (L) 

fc <7)ia-cwa@^raiii{p/h§ < I? . 0 1 2 (^mimm 

0 ( b ) COJ: -5 ^'l-gg^ D 7 ^'fi-vext. C LKtfiffl 
ISI^LstrtH^' n .y ^^i#int. C LK<Oi^ ±*< •5*»^> 

tti:>]v>v.y 7 r-rc7)«i^^^iMB*^t Doyi'»tjltfCai:tifi 

oM^ t A C (c^ L < «a[(c=^ h . 
10 [0 087] ollt?, ±lScOj:3^r:5'D.yi?|f4|l]8S2r 
fflV^TPI^^tS-E-^^>:tU-Ct, -?-wA»A.!li^)>'N--y7r 
*-C«igSt3&*St>fiV^iO(S) fc^gv^t,^ (L) i:W 
mifi±t\^i><^X\i. 012 (a) St 
:^v^?gBitcieS$n-5£il:>3A'«y 7 r ^-Coi^rat AC 
(L) (C#BlJ$ftr«lf^B#ISItD036»^5g$flS!t 

t^ijg^ai tirf^*cf filters i, co-c-*>s . 

[0 0 88] ±IBOllMiJ*»'i>#^»<l4f^fflS&li«, T 

■r. mkb-h^j:t\^i)/^'jyri±M^mmm\<zi 

^j:h&.miz2miz^i'rxmm^-^^tthiz. 
mz^^^ o <y ^ff #£oaj:<3,**<^rrs i a D -y ^ 

■fas*«S'hfc:r § n 'y fcisi«! btiiBmm^iii vifi 

[0089] (2) JJE^'D-yiJ'S^IalS&JittT, 

SDRAMc7)fiev>IB#Sft<-fSii:*s-C§: 
[00901 (3) mi^y^u^X- 

<DXh "3 , ^iximmmm<^mmizM txm 
40 izmm,i:sio]y^r^hms:t^zbizi'oisimit 

[0091] (4) ±si^o-/^mEWbLX,f>\' 
yrm^b. ±ieA:'3A'y7rIlimcJ:DK'3ji^a/i 

^{znLx-\-^-n\^fsmi<^)mfvvxmmt'-^i\^ 
xmrnnt. iimwrniMLfz^x^-ypm^^zii 
oeii^fi, ±fe5l®>'^v^;^^-*£^^rl6]t;<?'»^S!) 

50 ^n-/^fi^(:j:0fl!i:^<?)^ri6i<^?&'>yM!if^K:^!J0«i 
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[0092] ( 5 ) m^mimmmi. i^y^'o 
\,zRm:fh-jmi^j:\\ 2mz^mixmMht^^^. 

^ n ^'H*llIffi<^aj*jSa)«-&SW5 J: o t-Tfitf J: 

01iOX{i02<O«fi!ttlS^Sni'. S^f^iUe 

n>yi?B^|lI8S{i. DLLXtiPLLUlffiJ-fJffl-rst 
cDT-*oTt>J:i\ CiO^Jti, SDRAMcoflfitc^y 

Ri^u^oi^m^m^mmzj^^Kmm^^h, 

[0094] 

1 1 1 , ±IB4"tS!t rtSP:? o -y fi#c^aJ:>3,'S*^^a 
f'g. J; ^ ^ D-y ^'S4igs&5- v^ r-f hEg-r&c: ttc 
iO, ■fCl-C'cofi-taSAig/Wi-C-^^'o-y^tclSDfflL 
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[HiB«o®*^SiBH] 

[01] ^<^%aH(:^l.^#iaiiSIS(O-|ISt0!^S^ 

[02] c:<oi(|BflfcHSI.^i*C^a<ofl!!<^IIS650« 
^:^t®B&:/n-y^0-C*-5. 

[03] z<7)mimm^tii^immm.<^miM 
im4] z <r>^mtmm^it^ s d RAueo-^m^ 

[05] 04CO^t'JVy hW>-<>"7-F^i;-*^7*V 

[06] 04«^-<>"7-hm-fe>'xr>'ra:<os^ 

[07] diO^BH^^^ffl^tlSSDRAMcO-fey^^ry 

[08] Z(7Mmzm^^(:>iti>->y:^r3-tx ■ 55- • 
20 [09] C:(7)%Bfl{cfflv»A>*i^:5'n-y^'|f4[ilSS<7)fl!jc^ 

[010] 09c7)^'n-yj?H4[siK(?M9f^*ittBJ-rS3t 
[0111 ^ii:>]^^*•y:7r^O-|lifim*■r0SS0t^> 

I.. 

[0121 z<r>mimmt^tiif>(7)mmxr$>i>. 

30 -h'H5-f>'N\ SA -^y-xryr, XRD. YPD- 
rUT^-rJ^EIK. YDEC-Yfn-y, DOC-t 
-^aj:ft^ffliIiFK. D 0B - r-^a5:fjA .y7T, Di 
B- •T■-^A:^l^^'•y7r. RAD B-o>>THV;^>'^>y 
CADB-;i?5ArKVAA-y:7r, CONT- 

mmmsi. TSTc-T^xhiggs, cKG-:?'D y^i6 

YR. XR-'KSMSS. REF-yy^yv-a 

SlJfflnilS, MWD■••;<'f>'7-K^'9'^>'^^ YD-ytjy 
J>rf^-y^ SWD •■1^7■7-K^'7^-'^^ YSD -;;^ 
9i>.H9>f>'N\ YPD-rUT^n-rr. FDA- -7*0 

40 v-K ■ T-fW^ • ru-<, Mcc- -s^-Mffliigffi, 

BDA •A y^'7-H • fVV^ TVA, 
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m4] 



me] 



B4 



SA SM) 




3 
o 
o 

YS 



E! 



SA 



SA 



t I 



MWD 



E! 



SA 



SA 



ACTRL 



im5] 



(mm. 




.MWU)(IIS} 



MWLl 



MWU 
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[07] 



•SHL 



SAN 



♦7 



HVC 



SAP 




SIOOB 



9-K« 

5WL0 



5 



-RBLT: 



5 



-RBLB: 
-RYS 




SWLl 
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ext. CLK _4" 



n1 

n2 

n3 

int. CLX 



T ^ L 



:id1 



T r 



J \ I L 



J L 



I- 



tcK : wjmm 



tdl WUtd2 IDA IDA td2 ' tdl : OOy^n' rf7f(>)m&^^ 

td2 : }iJ-^h'7Yft*rog®^Hf 

tCK=td]4td2+tDA 



mil] 



Vdd 
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